The paper presents an analysis of proecological activities undertaken by the management of the Municipality of Sucha Beskidzka. The activities aimed at limiting the low emission and, consequently, at introducing low-carbon economy in the area. The municipality is determined to phase out the burning of fossil fuels and replace it with cleaner and safer energy sources, which is supposed to contribute to the reduction of PM 10 and PM 2.5 particulate matter emissions and air pollution. In order to combat the problem of low emission, the municipality developed a Low Emission Reduction Programme (LERP) in 2014. The town of Sucha Beskidzka also participates in the Life Program and as part of it, an eco-adviser has been employed. The implementation of LERP has been reflected in the Area Development Plan of the municipality. The actions taken by the local government to protect air are effective. The Municipality of Sucha Beskidzka was one of the two municipalities in the entire Malopolska province which fully implemented the Air Protection Program for the years 2013-2015. In the years 2014-2016 as many as 103 buildings underwent thermo-modernization. In 2016 RES (solar installations) were installed in 402 detached houses. In the period 2014-2016, 1055 coal boilers were dismantled and replaced by gas boilers or class 5 boilers.
INTRODUCTION
Reducing the incidence as well as environmental and socio-economic impacts of low emission and the developing low-carbon economy in line with the assumptions of the sustainable development of the country, are the fundamental aim of pro-ecological activities proposed in the National Programme for the Development of Low-Carbon Economy [Jankiewicz 2014 ]. These activities include the use of renewable energy sources in the energy economy, the improvement of energy efficiency by optimising the fuel combustion process and the implementation of modern low-emission technologies (e.g. cogeneration and trigeneration systems), also as part of the modernisation of the existing transmission lines [Gostomczyk 2014 ]. In low carbon economy, replacement of fossil fuels with ecological ones, i.e. with clean energy which is safe for the human health and the environment is the ultimate goal [Gostomczyk 2014 ].
The justification for undertaking a wide range of environmental actions in the context of low-carbon economy is the widely recognized fact that low emission became an important climate factor for urbanized and industrialized areas, especially those of large cities [Skrzypski , Papiernik, 2006; Lewińska , et al. 1990 ]. Generally, in highly urbanized areas, low emission sources include industrial and transportation pollution as well as pollution originating from heating networks and fossil fuel combustion [Kaczmarczyk et al. 2015] . The sources of low-carbon pollutants can be local or point-based and can take the form of inflow emission [Lewińska et al.1990 ]. Coal combustion is associated with low carbon emission of carbon monoxide, nitrogen oxides and particulate matter, and the result of incomplete combustion is the emission of (aromatic, paraffinic, oleic, polycyclic) hydrocarbons [Skrzypski, Papiernik 2006]. The type and structure of low-emission air pollutants are multifactorial [2011] , which predicts the development of low-emission economy in Poland, the energy sector accounts for almost half of the value of low emission in the Polish economy. The currently exploited technologies will allow to reduce the greenhouse gases emissions by one third by 2030. The report concludes that Poland can successfully transform its economy into low-carbon economy, as it made a positive shift from a centrally planned economy to the market economy. This transformation will be one of the factors accelerating the economic growth by 2030, although in 2020 its costs will be the highest.
In 2015, the European Commission referred negatively to the methods of reducing low emissions in terms of legislative and administrative solutions which Poland applied, considering them insufficient. Excessively high levels of particulate matter in the air, significantly exceeding the limit values in the European Union, resulted in the ini- In the years 2013-2015, the highest growth of investments limiting surface emissions in the Małopolska Province was recorded in the renewable energy sector (1292%). In 2015, the number of thermo-modernized buildings decreased, compared to 2013; however, the largest number of investments were made in this area in 2014. In the analyzed two-year period, the slight growth referred to the investments connected to the modernisation of the heating network ( Table 2 ).
In the years 2013-2015, the share of lowcarbon solid fuel boilers in the general distribution of sources increased considerably, replacing the coal boilers as part of the implementation of the Air Protection Program (Table 3) . During the considered period, the share of heating networks and electric heating as alternative solutions to coal boilers was considerably reduced. A slight increase in the percentage share of gas installations in the withdrawal of facilities exploiting solid fuel (coal boilers) was noted in the analysed two-year period.
Despite the pro-ecological actions successively undertaken as part of the implementation of the Air Protection Program, coal remained the main source of heat in the Małopolska Province in 2015. The percentage share of sources covering the heating needs of the inhabitants of the Małopolska Province in 2015 was as follows: 65% -coal, approx. 23% -gas, 8% -heating network, 2% -wood, 1% -fuel oil [APP 2017] .
The data obtained from the inventory carried out in 10 communities of the Małopolska Province indicated that in 2015, 73% of single-family houses used solid fuels. Gas was exploited by nearly 40% of households. The inventory results confirmed that in many single-family buildings, a dual heating system that combines solid fuels with gaseous fuels, electric heating or RES was used. Boilers with manual loading prevailed in households. Modern automatic boilers were 6 times less frequent than those with manual loading [APP 2017].
In the multifaceted analysis of the low emission problem in the Małopolska Province, it should be taken into account that specific climatic and topographic conditions and the influx of air pollution from the heavily industrialised Silesian Province are important factors contributing considerably to low emission in the province [Environmental Status Report 2013-2015].
LOW EMISSION IN THE MUNICIPALITY OF SUCHA BESKIDZKA
The town of Sucha Beskidzka is the capital of the municipality of Sucha Beskidzka as well as the Suski County. The municipality is located in the south-western part of the Malopolska Province in a typical mountainous area, where three mountain ranges of the Beskidy, i.e. Makowski, Żywiecki and Mały join. Fogs and strong south and southwestern winds are the main unfavourable climatic factors of this region [Study of Conditions 2016] .
No heavy industry was developed in the municipality. The trade and services sector with a large number of small and medium-sized enterprises is well developed. Since 2014, the Low Emission Reduction Program has been being implemented in the municipality. A predominant number of households use coal boilers, where culm coal and coal of low quality are mostly burnt. In addition to traffic pollution, combustion chimneys are also a significant source of low emission. In 2011, an automatic air monitoring station carrying out systematic pollutant measurements was open in the municipality [LERP 2014] .
In 2014, the average annual concentration of PM 10 in the municipality amounted to 46.9 [μg/ m3], thus exceeding the permissible concentrations according to the CIEP (Chief Inspectorate of Environmental Protection) recommendations (Table 4 ). The reduction of air pollution is possible through the elimination of coal boilers. In 2014, 391 coal boilers were replaced, and in 2016 as many as 423 boilers were substituted with class 5 boilers. The analysis of the declarations submitted by residents in years 2014-2016 shows that as many as 491 households declared the replacement of coal boilers for gas fuelled boilers, 378 households for class 5boilers and 11 households for pellets.
In 2016, there were 2786 households in the Sucha Beskidzka municipality (Table 5 ). Among the main fuels, coal, gas, fuel oil or other sources were used.
According to the data of the Town Hall of Sucha Beskidzka in 2016, 1 345 single-family and multi-family buildings were heated by coal (Table 6 ). In 2014, the number of coal boilers in the municipality amounted to 1 776. Only 143 households utilised a different power source. In 2014, only 782 buildings in the municipality were gas-heated in winter. In 2016, the number increased to 1 237.
In 2014, the estimated fuel consumption for heating purposes in households amounted to: coal -5 769.00 Mg/year, fuel oil -161 938.00 l/year. Hot water was acquired in 2 400 single and multifamily buildings using combustion boilers. On the other hand, 402 households owned additional heat sources in the form of solar installations. In 2016, about 1 800 households had boilers in good technical condition. In the area of the municipality the following amounts of coal were used for the purpose of heating multi-family buildings:
• in 2014 -548 510 kg/year coal • in 2015 -243 000 kg/year coal • in 2016 -27 000 kg/year coal, This enables to estimate the value of pollutant emissions to atmospheric air from multi-family housing (Table 7) .
In the area of the municipality, there are numerous public utility buildings (Table 8) and factories (Table 9 ) which utilised different heating methods.
The actions taken as part of the LERP Program enabled the thermo-modernisation of 103 buildings in years 2014-2016 and the installation of Source: Own study based on the data from the Town Hall of Sucha Beskidzka Source: Own study based on the data from the Town Hall of Sucha Beskidzka 
CONCLUSIONS
• The pro-ecological activities carried out in the area of the LERP Program aim at improving the air quality and are supported by preventive and educational actions in nurseries and schools in the form of various actions, contests, happenings, etc.
• The City Guard representing the Municipality carries out regular inspections of home stoves. In the case of suspected incineration of municipal waste in coal boilers, the officers Source: Own study based on the data from the Town Hall of Sucha Beskidzka Source: Own study based on the data from the Town Hall of Sucha Beskidzka of the City Guard collect samples of ash for research at the Cracow University of Technology, with which the Sucha Beskidzka Municipality signed a cooperation agreement in 2011. If incineration of prohibited substances is confirmed, maximum fines are imposed on the building proprietors.
• The system of municipal waste collection in Sucha Beskidzka contributes to the detection of perpetrators of air pollution. Bar codes and readers are used. Wastes are controlled upon collection which allows for precise determination of weight, number, type and degree of segregation.
• The municipality of Sucha Beskidzka participates in the Life Program, and as part of it, an eco-adviser was employed, who gives advice on coal boilers replacement, participates in inspections, conducts environmental education and organises trainings in this area.
• Implemented air protection actions bring the intended effects and will be continued by the local government in the coming years.
• Sucha Beskidzka is one of the two cities in the Małopolskie province which fully implemented the Air Protection Program planned for the years 2013-2015. Between 2014 and 2016, as many as 103 buildings underwent thermo-modernisation. In 2016 RES (solar installations) were installed in 402 detached houses. In the period 2014-2016, 1 055 coal boilers were dismantled and replaced with gas boilers or class 5 boilers. In 2016, only 423 applications for the replacement of class 5 or gas boilers were submitted.
• As a result of the replacement of coal as heat source with gas, the reduction of 13 943.4 kg/ year of total particulate matter was achieved in the municipality in the years 2014-2016.
• The Sucha Beskidzka Municipality is exemplary in the realisation of the LERP Program and should strive for the further development of low carbon economy.
